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*> c v- v $ nxmmm^r<D 1/2 © -9- x c # 
4:2: 2Tim4(b)<DX -5 fc:-9->7°y 

©Jfc**»S K*f L Tfe^*J 1/2 K * o T * 9 , 
|Sj © 3, *5ij£^. o) -y- ^ x K t£ -p T t,, 5 . 

4:4:4 T«l4(c )© J: ■? Kl»£tfi# t &Mf§# 
1.4 T'X^^ hifc 

MPEG Ttt S * ? * arJS/B#J?*2B3S LTv»4ft 
«> , iS^GDZX-?^ h .tb « ® in r u- e © 4 : 3, 
EDTV^HDTV©16:9, a > tf a. K®JR7 

MPEG © tf* ©*Wb f 7 UHJ-A 
SEI5C, MPEG-2T©b*y Mh l>— A© 

1 fC^K"^ . 

MPEG-1, MPEG-2 i»r*t«>. &-%{bZtt1z7~ 

JB*»&«K:^ — -Jr>^ (Sequence) il . GOP (Group 
Of Picture)/!. I? * + (Picture) /f , X, 7 -f * 
(Slice)®, v^D /Dy^dMiacro Block) jg. *j J: 

JUTC MPEG-2 ©»^-O^F-Sg^btf y Fxh'J-A© 



.. 2.1 ->-^r>^^ 

extension start code ©W&T MPEG-1 fc MPEG-2 
sequence end code T**T f £ . £ ft . ^-r>-X/g 

t*B 5 © j: p c iz 1 mtx±(D gop * e> $ 

fclMX. hit, 7u-AU-h, 

-h. VBV,s- y7 7t^X, ft^b^ h 



GOP 




7*D V 



7d ? 




0 5 MPEG fyh^|.i; -^Ofg/S 




PEG-1 (IS-11172) 



feSg&j-— yf - f (0)1 



GOP ^ 



1^® 



GOP E 



<5H 



fc: ^ -t ^ 7 ^ 
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i§ 1(a) Jz-^VX^^/- (sequence header) 





fy>8 


ft S 


sequence header code 


32 


$/ — ^ y^v; fa — K 


horizontal size value 


12 


*¥*ftB*«Tffi 12 y h 


vertical size value 


12 


Sit^iRi7 >f v&Tte 12 e y h 


aspect ratio information 


4 


U5£7X^ hitW* 


frame rate code 


4 




bit rate value 


18 


t - y h u— h T& 18 f y V (400 f y h m-&$z7J<) 


vbv buffer size value 


10 


VBV/^y7 7t-fXTffiI0 tfy h 


intra quantiser matrix [64] 


8*64 




non intra quantiser matrix [64] 


8*64 


IM>f7 MB mM^-it^r h y ? 



g& 1(b) i/-^yxfi5l (sequence extension) 





try hR 


ft ^ 


profile and level indication 


8 




progressive sequence 


1 


5/ — VX:£ffc<D^o ^1/ y V^ili&y y ^ 


chroma format 


2 


-fe^:7 *^y b 


low delay 


1 




^ 1(c) ££3g"r — 9 J: 1/^- — if r — $ 0 (Extension and user data (0) ) 






ft m 


extension data(0) 




t£3gx-*(0) 


sequence display extension ( ) 




) 


sequence scalable extension ( ) 




V — ^vxx-T — y ) 


extension start code identifier 


. 4 


S/ — -r >XX<r — y ID 


scalable mode 


2 


X^ — y b*>; x*f K 


layer id 


4 


X-T — y T/zupgii©^ * ID 


*r - 7 1* r << <om^ 






lower layer prediction horizontal size 


14 




lower layer prediction vertical size 


14 




vertical subsampling factor n 


5 


SS^IrIT y X^ vyOuffif&R 








picture mux order 


3 


i -c-x w ^@^iir^ftAn^"f -vffi^^Sc 


picture mux factor 


3 




user data( ) 






user data 


8 





£ , tl(b)(Di^fc extension start code 
f$ MPEG 



itifajTvy ^:/®tt)A*fg5££.naffe. MPEG-1 t 
- b ttifOiffi* MPEG-2ffl»cl£3tt-r4fc«)OfJ-Jin 

(33) 439 



* £ . * i - ■^t'- ^ ( 0 ) T tefcS! 1 (c) 
©<t i C, sequence display extension ( ) :fe> V * 
JKM© RGB £&1$t£**:iSHi»-7M X# if©1f #g 

S fit t/> -5 . * Jt , sequence scalable extension 
( )m^-7t^f^-F®1, SNR, x> 

(Dvj-rtDiMm&frfrtiz. *©flfe, 9 tr 

&WiM£tlZ. user data(0)"f -T^x u—t/u 

2. 2 GOP /I 

GOPWfiGOP^y^K:^* t). \mU±.<D\f? 

gov mwiVKDft^ikmmtm 

^SutCtD, GOP »i MPEG r— ?1»t><D7> 

S. #l;U;if. GOP * 10—15 ffiOlf^^ + r«j«L>t 

• 30 7 u -^/#01i^Tfi 0.3~0.5f^^t 
>/A7^-fe^^ > *. GOP CD 

GOP *«fi8LT. fSF-^-fb^*^** c nJtg-cv 

MPEG-2TfiEi6 0J; 5 C GOP /» £^B&-r S £ fc 
C^(tt^7^X©^ > h 7^"fb£-il[5]$i±.£ .r 

GOP ^y^KM:* 1(d)©* -? ^Ua-FO 
fife. 01*. ffrnf GOP *iflIJ6e £ 0 * y h^ti, GOP 

^MCflE-^TS * n i fc S-^f broken link.^ 

GOP©»SZtt(f6©GOPrt©B»K:^E^L,^ r vO* 
closed gop rj — K**& D, £ ;fx <~> © n — K & 7 

>^A7' ; >-fexB$©T^^ b n?i-+m7jk<Dmm j t>. 

filfcKi^T. t5G0PS*?hLfcR!O77^t 

LTfflv^;ti5TI5. GOP^y^»cfiE<a:3Bf* 

-^feil/^-ifr-^CDT-ti. il( e )©J;7 K 

GOP U^^-C©^— !Fr-*©!8£*Spreg-c*S. ' 
2.3 

1 (f) TIB C M T S fWfcfcfttfKsg tem- 
440 (34) 



poral reference tt«jS0#fca**-Hr«#-J3--r i GOP 
. ScOK'J-by hstt, picture coding type Ttt tf 
^ + ©#^^7-1. P, B^Rgsns. *fc 
vbv delay Tttii$t5VBV (Video Buffering 
Verifier) <DW.^m%i £ T©«jBEA**|fcg $ ft. * . 

(gr))-Ctt, fcode [s] [tj T. ffi/«2r|Sj*yJ:tf*3|z/ 
M:*j|Si©»$^ r-'Heffltf picture 
structure T 3-2-3 © ( 2 ) T*i^£ 7 ^-A«Jg/ 7 ^ 

■> * © DC ^«c«£©K£ t VLC * W ^©511 JR. iB 

r-?(2)-Cit, aiOOCi 5 K quant matrix 
extension ( ) TM^t v h y ^ * ©IS^aJ «ntg-r£ 

m 1(d) GOP^y^ (group 0 f p ictures header) 







^ F*9 ^ 


group start code 


32 


GOP X^-h^-K 


time code 


25 


^ -f A zj - K», ^, ^, 


closed gop 


1 


GOP <D%&'&*7jk-r 7^ Z7 


broken link 


1 


gop ft r tr ^ ^ + f(f (D b f 


* Ke) ^SfiT^iJj;^^^^ j (exten _ 
tion and user data(l)) 




try HSfe 




extension data (1) 




(l) 


user dataC ) 




if-T-^( ) 


user data 


8 




m 1(f) **f- + *s.yf> (picture header) 








picture stat code 


32 




temporal reference 


10 


GOP F^tij^^^^Kp^ 
(modulo 1024) 


picture coding type 


3 


(I, B, P) 


vbv delay 


i6 ; 


^■^■^^ S T*C0 VBV ii^ 



Tt/ ^3>^|± Vol. 49, No. 4 (1995) 



S Kg) tT 2 1- + ft^\\M3k (picture coding extension) 









f code[s][t] 


4 




intra dc precision 


2 


y h7 MB <0 DC «3&f^S 


picture structure 


2 




top field first 


1 




frame pred frame dct 


1 


— /^IB+:7ix-A DCT 7 7? 


concealment motion vectors 


1 


4 y h 9 MB 3 Vv'-^^ V h MV 7 7 ^ 


q scale type 


1 




intra vie format 


1 


-fVb^MBffl VLC * -f 7 


alternate scan 






repeat first field 




2 : 3 "ffc-?*? 7 4 — ft* K y f — b 


chroma 420 type 




4:210 £>B3 progressive frame t I^HH 


progressive frame 






m Kh) ** xr/^—rr-* 2 


(extension and user data (2)) 








extension data (2) 




fi£5gr-^(2) 


quant matrix extension ( ) 






intra quantiser matrix[64] 


8*64 




non intra quantiser matrix[64] 


8*64 


mb s--?-fb*^ h y ^ x 


chroma intra quantiser matrix[64] 


8*64 




chroma non intra quantiser matrix[64] 


8*64 


fe»M > b 7t?{^ h y ^ A 


copyright extension ( ) 




) 


picture display extension ( ) 




f ;7-?-^^r<i£3g( ) 


picture spatial scalable extension ( ) 






spatial temporal weight code table index 


2 




lower layer progressive frame 


1 


TfeW t^D/uy ^7m&7 ^ 7 


lower layer deinterlaced field select 


1 


Tffi W -V05 7 —A* KSiR 


picture temporal scable extension( ) 






reference select code 


2 




forward temporal reference 


10 




backward temporal reference 


10 




user data( ) 




3.— tPf-* ( ) 


user data 


8 





fg C & 5 . £ ft: . copyright extension ( )Ttt^fP 
;ft#-^©ISS ! b^rHgK^^^ , ' i ^ • Picture display 
extension( )Tlt. m^v^OiUM*^ § . 
i 9 . #J x. tf . 16 : 9 <D HDTV U S P 1 * 

4$ ma MPEG 



HDTVIIO-glJSS^ff^ tv^fc, Pan-scan 
mi&%$*M-f & ^ t*5Tl £ . picture spatial scala- 
ble extension ( )-?> picture temporal scalable 
extension( ^WW^-^f'if^ 

(35) 441 



2.4 X^-fX^ 

x 7 x Jf ttHEft-CUl 7 co J: icttfton^KcDffi 

^£^U(!§I© A, B, C-©^ig), Ii®£?ggfc©x 

UT fa . . #©X 7 XJ1©X ^ — h h <om 
1, MPEG-2 U>-fft©*§-£-fc li@J^±©"7^ 037*0 y 

ft. -7xy-x** >^-r-r&^6^, 

±fr*>TlzMXf, *(DM;Z J PX?— hffilttiST, 
iB®S»CSEiE«r*lT*a. fc*:L. MPEG-2 Tfiafc 

l'(i7©X7^XA, B, D, Glf). MPEG 




E] 7 X7-( XtKS (MPEG-2 ©*§£) 





(picture data) 












slice ( ) 









^ lG) X7-fX (slice) 



3— K£, 




F*9 3£ 


slice start code 


32 




slice vertical position 
extension 


3 


O2800 V) 


priority breakpoint ■ 


7 




quantiser scale code 
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(1-31) 


intra slice 


1 




macroblock( ) 




~? ? u~7 u y ? f — ? 
( ) 



■Xlff^gcp© slice start code 4: slice vertical position 
(1---31), X7^f X^©v^n7'D-y ^ii-f/^ff y 

2.5 "7;7 D^P y ^Jf 

— Vy |-C^tiT^0 7'D y ?ifef&.%^S 

i^i-. 4:2:07^-7.; h©*§i%. m<D£ 5C4 
ooff^o^a y y- t , ^iHjsgc^ Ufc 2 -?<D&m 
7*o y *© 6o©7*n y * *» <=>#t/jg£ . 

-f, macroblock address increment \,±^E<D^ ? o 
7*n y ^ ©{£B (macroblock address) t Hbu©??-^- 
ftY?D7"o^ ©feSCprevious macroblock 
address) ©M^fc UT#^_ * . macrob- 

lock address increment A* 1 ± 9 „ 

©"^y O^O y ^ ti£HU©^'fbx'^O^Dy ^©p^ 
©-^O^oyy^ix+y^^t/^oy y 

•7?D7*D7?fii;i^^ h ju-^> DCT ^fSc*5^r < 

fE©B!J^$-|2l-pT^5*J, Hf^f + Coutiix^ 
y7'-^^o^'Dy^f±^v i .-p > b if y- 3-^ KiisnT 
X ^-f ^©itlUfcll^cD^y o 7' o y.? \±.&.-f%m\£ 

macroblock type "Clt,. l&^fflf^^e— K , DCT# 

0 ^iT-jA^^^-MC/No MCilJR-=e— K (P try-?*- 
+ ©*g£-) . Kj « ffi{t?-j8!l©^|Rj (B tf ^ + cd*#£ : 
huTjIrJ, ^TJIr], M75fol), DCT^g5:©W«^^f 
Coded/Not Coded, -f V h 7 ftf-s§-fb *J J: T/ft^fbX 
*--^3-K©JE«f*J|a!SgSfLS. 
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1 
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3 
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10 
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11 



□ 



Cb 

4:2:0 
4:2:2 
"j 4 : 4 : 4 



Cr 
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S 1 (k) ^ a 7 a y ^ r — ^" (macroblock) 







ft ® 


macroblock escape 


.11. 


MB 7 Ky*l£iBffl(>33) 


macroblock address increment 


1-11 


1MB 7 X kwl MB 7 K fXCDg 


macroblock modes ( ) 




V ? D/O y ? ^e— K ( ) 


macroblock type 


1-9 


MB^ib^-f ^(MC. Coded S?) 


spatial temporal weight code 


2 




frame motion type 


2 




field motion type 


2 


■7 -f f«bs<d»i $ ^ y 


dct type 


1 


DCT.^^7 , (7U'-A, 


quantiser scale code 


5 


MBfi«t^^3- K(l— 31) 


motion vectors is) 






motion vertical field se!ect[ r][s] 


1 




motion vector (r, s) 






motion code[r][s][/] 


1-11 




motion residual[r][s][f ] 


1-8 


mm**?**' 


dmvectorU] 


1-2 


7**L7ft'T7'<M>m&A**? 


coded block pattern ( ) 




CBP 


block (i) 




7"rj ( ) 


m 1(1) (block) 








dct dc size luminance 


2-9 


DCT DC «*3g£"<M X 


dct dc differential 


1-11 


DCT ff£ DC 


dct dc size chrominance 


2-10 


DCT fe^ DC -f X 


dct dc differential 


1-11 


DCT fe^ DC 


First DCT coefficient 


3-24 




Subsequent DCT coefficients 


2-24 


^r^lco DCT £fij& 


End of block 


2 or 4 





®) § WSttffl KM b T & , frame motion type *5 «fc 
T/ field motion type"?. 4 7 A»S figffi 

-y-jgjl^e — K **a£5£ * ft - * *: , motion vectors ( ) 
Tftg^ Wl/:&«Rj£3ftS. ?6C»^-7t* 
'J 7- -f T©T<i W -Y<D7 y 7-V-yy^ffl(DffiQ?3S. 

DCT ^-HbKBH UT fi , coded block pattern ~C~^ 
y ? F*3©=g-8X8 7*o y ? T© DCT 
^*«36^$itSflfe. dct type t7U- A/7 4 
K DCT (DWLfe&fffrtlZ ■ 

1$ ^ □ MPEG 



2.6 ^P-y^S 

7* a y ? tt»fifB->§-* tt&gHl^-© 8 H3ix 8 7 
y4>*»iS*ft, DCTdsJ:t/IDCT»ii©#ffi:"C 
fr*?fts'. 

7* a y 9 7— -9 DCT«SS[*»e>«!fiR* 

© / o y ^ t Og^fiCftt 8 (dct dc size 

luminance, chrominance) t il # $8(dct dc 
differential) *>*^ it <b ft . * ©ffe© DCT 
T itim&Tit DCT £ T © 0 «»©ft * > 
^) t u^;ucM-r-5tf#* s -^^ fcft. EOB (End of 
Block) T^- 7*0 y?(DDCTi%%ttmT-rZ>- 
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3-2-3 m^mm^mm^t 



1. I. B, P 

MPEG-1, MPEG-2^r*tfc, 7>^A7^-trx 

•ttfcwv^flF^iaw^fe^^! (Intra coded) 

P (Predictive coded) tf i/ B 
(Bidirectionally predictive coded) tf^*© 3 ocr) 

i^^ + i±^h7 (iB®^)^#fb©iii®-efte® 

0**-f > h t LTffi^s <r t *i-rg * . fe^t. I tr 
* + < * * t ^to*^^b^a*$g:*> 

fr5(B9©(i)). d©HS»4H.26lT k fflv^ i h.T 
9 © ( ii ) ) , SK5IS1 (H 9 © (iii) ) * fc fipSRjfS] (g| g © 

( ii ) t mmm) comm-t» h ^mn-^-ft 



(»)--. .-(iii) ' 




Ei 9 ibp ^awsji 



09* 1*0 9 HP1B1B2B3P2-CDJ: 
•^H:. B g^ir©teAflttlHB*3*l. S. 

2- 7U- A«igi:7-r-^K«iS 
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^-^it^|!t LTl35M p EG . 2r 

(Frame picture) i 7 A K«3fi (Field picture)© 
2 o©«** 9 , 7 ^_ AJWft|c picture structure 

m £ DCT *n *> (0 io ( a ) ) in 

2 7-r-^K*6©tg *£flt?*tl fir J: 5 ft^ft-f 
a. BUxSL^ picture coding typed B P 

f^f)ii7^-Af fit ^^ 5(0]o(b ; ) 
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7 -f - ^ K 



7 < - & V 



7 H - to K 



(a) 7U-A^il 



7 K 



7 H — & K 



h77 

7 -r - * K 



7 * - * K 



(b) 

0 10 7 V — 7 ,f — ;U KJ^js 



■f~' 



(A + B)//2 

Ob 



-<A + B+C + D)//4 



^(B+D)//2 



§|2 MPEG-2 T^ttStfita^SI^—K 



7^-A«i(MV/MB) 


7-f-;vKM(MV/MB) 


7 4 -/i/K»StB«(2) 




7l/-Al^iH(l) 




fa7^/7-fA(l + dmv) 





£ 27^( — ^ K BU* S h ©^-fJJCit^T^- 

MPEG-ltS7 , n/i/7i'7 , 7^-7-> b<D<*-£ 

MPEG-1 fte, H. 261 <DW]%ffli£ z ¥-$W5?% : £' < — 

A.c i 0 ^iffilffi^*^ S < 1*1 -t b T </i 2> . $ £ k. 
MPEG-2 T^, MPEG-1 h«3goT^f V* w — 
Jg*±C*f»fcLt:v>*fc«>. MPEG-1 -eoi&tffi 

tK^pj^ * ^- * ess* fcrFSo;^*^ v » s n-c *s 

5, MPEG-2#-5§"fb&» c F-Ct> Wft«J*Or&I-t 
^ffl©»SEKM bttt MPEG-1. MPEG-2 v>m 

t^HaiBis-cro^iii^naft i : i -cw.m.mm\^^ 0.5 

B*»aE*ffl^T*I 9 (El 11). H.261 TtD^-7-7 

if-f%. 4 : 2 : 0 7 

*S ^ □ MPEG 



IjiT K MPEG- 1 . MPEG-2 ~C(DWi # *fHK^$.fl ?3 5£ 
3. 1 MPEG-1 -e<nW) # HS^-l 

-F*7CJ:.9, MPEG "Cfc H. 261 t HHHC^ ^ n 
^ D y ? QfaVLfs -5 - MPEG-1 ©H^^ * — 1- 

16M^X16 >-. fe^ff 8 



H^x 87^f >©^"a y^Tf«*iiS. Bb^^^ h 

din, wnn<om^im<Dm^-<^ h^tm^ 

3.2 MPEG-2 -C^ft^fflflt^M 

MPEG-2 -C©Kl^ffitI^«iJ*- F *l2CSt. 

( l ) 7 u- AKHSTOft # HKK^-SO 

(39) 445 




ATJ^l^-A 



in) 7 





o i o 

(c) fir^H A^iM 
El 12 ^ ^-A^-co»,#M(Er^S!l 



(b) ^-r-A-Kiftstta^ai 



(a)). HBl7^ fctll7 ^ H 

ft©»**fflHFw*fr5m\ mason, 'mm**? 

^©RK^^Tfc MPEG-1 tH«TtS. 
7 , K * tt MV1, * h A 7 F K tt MV2 

* o 7d „ , t*-^ motion vertical field select 
77 ^^5. 8l2(b)Ttth^ 7<f ^ 

& 2 4H.i/.«lr *» ? ^ 



(C) r*7^U7'7'f A^SJJi. #7^*hVo 
446 (40) 
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MV 

r 

MV. 




74-^K 



/ — ™ — s ~7 i — t^y 
O d T^O N 

□ 

o o 
□ 



7-f-A'K 7-T-/H- 
7-f-*K 



16 
7 



[21 13 y << Vfflfe-WWlZ 



/ \ 7 -f - A' K 

QMVl q\ 



□ 



o 
o 
o 

t 

I 

I 

6 



□ 

i 
i 
i 

□ 



(c) 16X8»&»tR5=-iM 



§ML)tW^v^:tli^4vi. 

(2 ) 7^— ^/KflBe-r©»*«fll^Sl 

7 ^ F^StTte, 7-f — ^KSbtffltK^-ffl'J. 7"' 
, a .7^7'fAf«. 16X8l!j#ffS««©3-?©f 

W^S* 1 * * . 7 * F$tig©*§^©^ fv-fw 
h';7*fttt*^7-f-*t f vi-T tifr-C 16 

m&* *lt v> * . ■ i ©*:•* . ^ -* ^ » * ffiflt^SI 

-CttH 13( a ) © i d ^ 16 16 V -f vJUffc-CfSJ 

- A»S fcfflrpa t IrHHk: . Bt7ff ©;5tf5lR]« 

? V? u y ? \Z.t£ 2> . 

it , flit 5 7*ni/; ©:*: £ 3 * 5 16 ®3?tX 16 v > 
©7 -f - A/ b*7*n y ^#ffl-C*5 C 1: 7 u 

- Af3i-C©fa7A'7 , 7'( Af «9 tlHlUT. El 
13(b)©* -5 C 2 ^©#!S7^-^F7'n «y ?frh<D 

16x8»!**fH»f 16Bj^xl6 V©7 

- ;i/ 07*0 7 £121 13(c)©J; 5 KiJbSB 8 7 
4 V©16X8^n«y^tTgl5 8 7-f ^© 16X8 7'n.y 
? KyMPJL-Cf «*fr5 (4:2:0 7 b©*§ 
-a-, -fe^7*a y 7 2 O© 8X4 7* a y 7 C^fJ* 
a). I]©£5K±^#©7'^- ;uK7 ' D>; '^* ;:t±s * , 
# ^ 7 b ;u MV1 * m v» , T¥:fr © 7* a y 7 C ti 

« ma MPEG 



5 ^.7 h ^ FSJl^fflifffiSfl© 2 f^M^r 

3. 3 S!) # V J\rFmi58t 
©^fe»±MPEG©^©fgH^--r*>** J . W<mt<D 

6 *^ft**f«Jffl Zti-ii. Z - MPEG-2 t©7^ 
— A#BgT©7K— K»S»fllf «©* 

F*3-r©««-f- 16 ®fgxi6^-f ^(Df-mimm^Mm 

tf, 7KTOIr]©^^SSH : & +/-15®*/7^-A k 

b^^B-. i9T«p f 9 1- * it^mmm^ ?> 4 7 
1^— Aie^Tv>*fc»f>. +/-&ommcDffim*$iim-f 

y * T©£7Mft5tf<B©*Sffa AE Sr'ffiva* . ■ 7 -f 
KT'oy^fSClSflRafAE of Top/Bottom 
Field)"**ftS - t CJ: 0 . 7 u- A fd * f flKS 

(AE of Frame) fi 

(AE of Frame) = (AE of Top Field) 

+ (AE of Bottom Field) 

(1) 

t*os:w*s. ^s$?fSHi*i©-r^T© 

fitBKI*JV»T hv^^-^K, d-C F A7 K , 

(41) 447 



k 0.5 a*r £ Lfc 8 o©ffiffTo-?«!iaais**ii> 

i : i -emmnm ^tzmmmm*m^x^mmm*-& 



4. M^^? hJl>CD&%1t 

MPEG-l-r»±m/|ft^»s^^ h^u-c, f^ 2 o 
©»S"** H^#^*b:/ny ft, ^ 

MPEG-2Ttt, «Ijtif. 7U-A«Jt© 7 ^-^ K 

KfcfcSfci&.aarisj © « -ss-. 3-2-3 m © 
3.2( 1 )Til^fc J: 3jc. f&«;&|Sr©f&s^ j., ufc 

y ^Kj&gfc&S. 

» * 9 Y n, it vector' [r][s)[t], ^ffl-< ? h JU tt 
PMV[r][s][/] fc«S*L, 3S#-^ h^* delta 
S'fc, m^l? h vector' [r)[s][t] it 

vector' [r][s][/]=PMV[r][s][/] + delta : 

(2) 

tmZtlZ. tcizL, r,s,t = 0/lT, r ttv ? o ^ 

(2)5*©-^ h/utt0.5S*fe«3g-r5 

^K0PMV[rH;]ttX7^OM,' ^ > 
M$"<? h ju delta tt, g^g.^.^? h,u£x>r — 

t5 - motion code. X^--/i/7 

T99*f, mmn? Y)\s Amotion residual tf^ 
t. delta ttJXTOSCT^StLS. 

448 (42) 



delta = Sign (motion code) *{( (Abs (motion 
code) -1) */) + motion residual +1} 

<3) 

v- v-T. h 71- motion code tt-16 

6 +16 * -ecomire, m&ktt^b* — K ( 1 ~H f 

/=K(/code[s][f]-i) (4) 
tmztt*. g§U^ Amotion residual tt 

^D^ny^c^^ (/code-l)©b- y hft* 

mtf. X7--;^7^^3-K/ code=8, 

r- 7U motion code =-16, j. )V 

motion residual = 127 fc^* Ztl1z*fe, ( 3 ) ( 4 )s$ 
fcffi^T. h/u de it a =-2048 fc«r*.' 

-OipCi^^ h-^ delta tt, *<r-A,7 T jr 
*=»-F. 33®©!^^ h;u^^^ mo ti 0 n code 

high=(l6*/)-i, low=((-i6)*/), 
range=(32*/) ' (g) 

08 ^. tt/=2 high =31. low =-32 fc * 

9, ii^^^ h7i>©ig ffl tt. o.ssjRms-p-ieo^ 

*+15.5*Tfcfr*. ^^-^^ delta© 

HEfflttg?, § ^ ^ h ,1,© 2 ^©fga*j^g te ^ s M 
«a»3ia*fflV»T delta fclfr^^ h^tfSICfgH^ 
^^^S. fiaj^ff. *3©«t-5ie:, mt*i? hvi.©fg 
ffl* J —128 h 127 T, PMV=-128©^-- ( U s 
h ^ vector' *S-128 -1 ST©fgHtt^^ 
^ delta = vector' -PMV tt 0 *^ 127 
**. vector* *s 0 & 127 © Rfl »±. £ # ^ ^ h , u 
(vector' -PMV) tt 128 * & 255 * L*r T 
C-tL«.©«Htt. »S^h;u©| SH ^. K:4rs 
-128*»6-i j.^ delta t LTfflv**. 



^ 3 S^"<^ delta 



vector' 



PMV 



-128 



vector'-PMV 



delta 



-128 



-1 



127 



127 



128 



-128 



127 



255 



-1 
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It 

MPEG-2©MP@MLtMi. 7 w — A^fJicD 7 f 

-Aismntfao*^. ft*"** b^©«HttSia 

^ ft T [-128.0, +127.5].- 15 ft T [-1024.0,. 
1023.5] t * D (/. code ** * fl V ti 8 . 5 ) . MPEG-1 
(Dg&WCS. (Constraint parameter)^© [-64.0, 63.5] 

*. h/uttffltt [-2048.0. 

2047.5] -C. tfHiLtf, MP®HL ©TKWlRl^tt £ 



5. 7^n7a7^-F©*^*S 

TM4 "CtiJiAT© i'SC bt^tt*- K©ft5E*fT 

5.1 P £??- j r(r>W}£ffiM : ?'ffl 

-cfc***. ^ix^ix©^«a^-c©^^ a y * (16 
s# x is 1 7 v) <D=.m^mmm ^ f . fc 



ig t =b k: 0 
NoMC*- Ftt, 



v>-^tt*»**0TJSfV»»^-, MC F 

5.2 B t:^^V<7)ib#^!J 

' yu_A^it©B If **• + ©» S*itlt-?«!lK: OH 

-su vm * -KKID £ff 6 S^©«^e - F 

ft^t^s*- f*»3Ws. <» uaRSffl** 

u 

bwjirj > ^ft > jR^riRi^ai 

©Mgi: LTV>S. 

5.3 -i^Y^H >*—ft^it*=— K 
ptr^^-^. B tf ^ f- -v v»-$**t©*§-a 4> Sj^ -¥-$0 

, St®{fl©*i^7*o y * 16X16 <DW-%3=-Mim 
^VAROR =£r^4t> . -^E. id * ^.O^fO 2 ?^— * 
VAR **«>-5 . *©££fll. VAR*»/JnSv» 
F*«5febT. VAROR < VAR 
>dPO VAR>64 -C$>*U:3M V h 9*J-£"ft. ^tlW^T 



3-2-4 DCTflF-*Ht, 



Ik 



! 7 A/7 -f — >»U K DCT 

7-ay?C#LT8x8 DCT ft^k&tr£> ti Z> . 
£ JIT. MPEG-2 ©7 u — A#l5§C±5</ i "f ti. 2 
DCT Wt- K^^a/n-y 



^^//////////mwM^//M/^^ 



,»,„^m,///mM'/////////////////M 



f/f///////f//////m 



'///////////////////* 



v//f/////f//////m 



W////////MMi££L 



■///////////////////* 



ray? 

ft ma MPEG 



DCT K C*5ViTtt, -^^u^uy^ffS 

0 14(a)© J: -5 ^7 v — ^T^^^ th%> &o fcfrM 




'//////////////////A 
'//////////////////A 

w//////////////m 

'////////////////Ml 
'///////////////////J 
'//////////////MM 
W//////////WM* 
W///////////////M. 




W///////////////M 

y/////////////////m 
w/////////////////*\ 
'//////////////////ft 

////////////////////. 

















































7° v 2 



[U 14(b) ^^-^KDCT^-Kt-^^^^^ 0 ^ 
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/ 2 o© DCT##-fb^e- F *»JCS6«JK:«J 9 Wx. Z Z 
Afc^fL. 8X8 DCT ^Ifi-T. 

«6tt*lp^bOttHI^T***«. TM4« Kdsn 

T'Dy^KoUT,. (7)SKSt7^flTiIS 
ftK«SUfcS*raj£#*©.=:3ISBJVarl (8)5£ 

m (D-mm var2 i . ^ £ , Varl A j Var2 £ 

K*C DCT «L/^iJ«$ A ^ < fc ^, J|W 
L, 7-f-^KDCT^t5. 

Varl>Var2 (6) 



VarI= K ?o ^(X[2v][u]-X[2v + !][„])» 

+ (^[2v + l][w]-X[2t; + 2][ w ]) 2 } (7) 

Var2= l.i : 0 <W[«]-Z[2,+2)[«P 

+ (^T[2 V + l][ w ]-X[2t/ + 3][«]) 2 } (8) 

* . 

(IDCT) *i£fx Sjis. d c -c idct ttSg'gfcj* 

%mmmMtttmiE-rz. l^*^t, idct©^ 
im tfn-^fei^ IDCT aj»e**f^-r l *> 

*C1-C. IDCTRUtafaco^T-li. IEEE«H&« 
S. IEEE SMS -Ctt. *&*»U*Ri6$,ixfc^rj£- P ^ 

* a idct Kfrizm^mmmm-vrnm 
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•7*yfi<Dmr>i& L@»©±R(i32 ®) « v» t 
3e«*iB»**«fcft.s J: 5 Ki±iattgHl©JtlBffl**S 

RtsEtsajgu^s. idct 
**ssfa,- mpeg t-r*mfe<D<p-vm-mnmm 

3 & K MPEG Tfct . Sbfc-*- 4J:5k: IDCT jftJOg 

^T. ^^Wa^SBrtLtflEEEftftit,^^ 
^IDCT^fe^ LT( ,^ ctltt> WKV7|> 

■7^7-7-^ ~-9T<D#mmm*mm. u rats *> 

2- K-fttf&S £ IDCT * X V «, 



« . tf ^ ^ ^ffiK * ©*^-fbW^ ^Jg^-r s C fc =6i 

MPEG-2 ic u Tfi. iSHK^b «• EI 3 « C 
MPEG-1 OI^lKjj^jB-,^^^,^ 

•DC^fi^b*fS©(Rl± 

• ieHS^f5 IDCT Sxy, ^*r«©»A 

2.1 h^v^a^p v^oDdflsasjaai-^-fb 

oT^4^-fb$ns . 

F"[0][0] = intra dc mult XQF[0][0] ( 9 ) • 

F"[0][0] : DC«Slof?ftftHl 
QF[0][0] : DC«JSffl©Jt^ftft4ftfflu^,u S ^ 
rlxt:i5 3 >^ Vol.49, No. 4 (1995) 



intra dc mult it . DC &®&?-itm&ZmjZi- Z> fc ' 
intra dc precision K i4 WKR-CR* 5 

MPEG-1 CiJ^Tte, intra dc precision A* 0 fr£fct 

SfcfcKU, i©«gE-rtt5p5E«-T*^fc. MPEG- 
2 casv^-ctt. 8—11 t*<y hffiT 

T2& 9 , MfC^©!^^^^*^;:;^ High :7°n 7 
r -i ^\SK9Vo\t . 10 tf y b lllKTasa- k L . 8 
—10 tfy H»S[K*JPRU-CV>5. 

2. 2 * coftb^gk^iiaa^ b 

*©*&©#?&«:, (10)^CtEoTiS!*3HbS*i5. 
F*[t>][w]=((2XQF[«][«] + *)xW[«;][v][w] 

X quantiser scale) /32 (10) 
F"[v][u] : M (k, '») 

QF[v][w] : 3B («, t/) Jl^-fbftasffi ^ 

* = tsign(QF[>][*]) *'fyh77?B7'0 9 

■if (11) 

; it W[m;][v][w] *5 X Xf quantiser scale it , * 
C*$V>T. ^©ffi** QF[w][m] ©W-^-KfEC-C 1 . 0 

* tz tt-i t * a - .01 »* . QF[»][«] ** -2, -l. 

0,1, 2 ML. F"[y][w] « , -3£,0, 
( 1 ) M^Ht^ bV?X 



SI 4 intra dc precision 1 1* y h fitJg . JMS^-fb^ 



intra dc precision 




(intra dc mult) 


dc 

'J -fe y h ffi 


0 


8 


8 


128 


1 


9 


4 


256 


2 


10 


2 


512 


3 


11 


1 


1024 



4$ jftDMPEG 



*LffiClfi:jgRl*6T* ^ - MPEG-1 Jff J: MPEG-2 © 
4.: 2 : 0 7 * - y K ©*§£■. 2 mm<om^-ik^ h y 

IS^-Cg , 4:2l2Jfctt4:4:47^-V7h ©>*g 

m^it-r v y ?xa*i£^-c§ a. w[w][w][«] KJst? 

2 w (0—3) tt , 4 MMOM^kT h'MXO^O 
.o»^C*S**Wl/t^5. MPEG-2© 

^ 5(a) -Oh7-7?o7'o^l«7H)t-?X 
W[0][t/][«]<Df 7 * rt' h •H 





0 


1 


2 


3 


4 


5 


6 


7 


0 


8 


16 


19 


22 


26 


27 


29 


34 


1 


16 


16 


22 


24 


27 


29 


34 


37 


2 


19 


22 


26 


27 


29 


34 


34 


38 


3 


22 


22 


26 


27 


29 


34 


37 


40 


4 


22 


26 


27 


29 


32 


35 


40 


48 


5 


26 


27 


29 


32 


35 


40 


48 


58 


6 


26 


27 


29 


34 


38 


46 


56 


69 


7 


27 


29 


35 


38 


46 


56 


69 


83 



. V 



» 5(b) yh7-7^o/D*/^S^ 
Vf[l][v][u]<D7"7 * As 





0 


1 


2 


3 


4 


5 


6 


7 


0 


16 


16 


16 


16 


16 


16 


16 


16 


1 


16 


16 


16 


16 


16 


16 


16 


16 


2 


16 


16 


16 


16 


16 


16 


16 


16 


3 


16 


16 


16 


16 


16 


16 


16 


16 


4 


16 


16 


16 


16 


16 


16 


16 


16 . 


5 


16 


16 


16 


16 


16 


16 


16 


16 


6 


16 


16 


16 


16 


16 


16 


16 


16- 


7 


16 


16 


16 


16 


16 


16 


16 


16 
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0 


1 


2 


3 


4 


5 


6 


7 


0 


16 


17 


18 


19 


20 


21 


22 


23 


1 


17 


18 


19 


20 


21 


22 


23 


24 


2 


18 


19 


20 


21 


22 


23 


24 


25 


3 


19 


20 


21 


22 


23 


24 


26 


27 


4 


20 


21 


22 


23 


25 


26 


27 


28 


5 


21 


22 


23 


24 


26 


27 


28 


30 


6 


22 


23 


24 


26 


27 


28 


30 


31 


7 


23 


24 


25 


27 


28 


30 


31 


33 



(2) Jfr3MbX*--/u 

A^hXtr — ^(quantiser scale) it. M^k'ft&CO 

^•^•7^—^ q scale type t 9 uy"u y i? Qi±L~eWL/ii 
cSfiZ) tk^"fki 7\*r — )Vzj — K (quantiser scale code) 

q scale type ■& 0 ©*§-g- fi^^*^-fb k^D, 
MPEG-1 t ISIfilC quantiser scale code(l~31) © 2 
fgf©fit** quantiser scale(2- t -62) K:l£^£ *x-2> . 

q scale type ifi 1 f±#*£J£S?lb fc * 0 . 

quantiser scale coded — 31) it , ViJHHbX -Jr — 

i© quantiser scale (1~112) 
F*Jf 

MPEG-1 CjfcRLTJ: 0 ^feKft-^mfflffltf^m t 
2.3 IDCT ~ X7»/^| 

DCT *J «t IDCT KH[ ttS^»«»TJg« ZtVC^ 
*©raTM^fbM**A£*:#, IDCTglg^ 

JUT©ffi*» 0.5 <g>«?OIDCT«JJ^^ 

IDCT yf-*fJROB«jtt. iSa-?-flS«CD«» 
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 
quantiser scale code 

m 15 K (quantiser scale code) 

ifi^-fb^-i" - — A* (quantiser scale) ©BfH^ 



WiMf&Wi ©/JvStoSJSTFOtt** 0.5t^i naps £. ^ s 

( 1 ) MPEG-1 iz is if Z IDCT i^vy 31 
MPEG-1 4 IDCT $ X ^ y J; tf« 

KfGm&fR&mn. (12), (13) 5$-^ 3*1,5 «t -5 m, 

it\^tz'&, «$MB£--2048~2047 . 

[F"[w][ M }-sign(F"[z;][w]) 
F'[«][y]= F"[i;][«] : flft 

F"[y][«] F"[t/][«] : 

(12) 

f 2047 F'[w][«]>2047 
F[t/][i<] = - F'[v][u] -2048^F'[y][ M ]^2047 
. -2048 F'[v][^]<-2048 

(13) 

F[t/][«] : IDCT 5 *t y ttafc«ga«j|R. 
i IDCT Sxvyf-^^4$f 

^©EJ^S^t? t> ©"T&s. 7*0 y ^©jga-^-fb^ 
©ffiftffi© -5 *> F"[0][0], F"[0][4], F"[4][0], £ fc fcfc 
F"[4][4] ©**J*fT^Oil#8«+4( w fi^gfc)© 
IDCT tti*ffi'/[y][*] « ±(m + l/2) 

T£ -5 . 

( 2 ) MPEG-2 c is if Z> IDCT Uy 7 « 
MPEG-1 C *J it ^ IDCT $ X ^ y ^^t^ « , ^ ^ 

T©#««»<)B»tc-3^Tffl*8!fcS-frTL* ^ 

t'-^g >^i£ Vol.49, No. 4 (1995) 



MPEG-2 K*JV>Tfct. MPEG-1 KJt«Uf&«MB©3&' 

MPEG^2 lZ33^Xte. (14)~(17)^^^-f «t 5 C. 
£-?m&¥it'&<D&&$lt:M*-2048 frh 2047 KtfJIK 

(7, 7)«»ffl*. 2©ffl»*3SfcU"rLSB*KC* 



F'[i/][«]= 



2047 
F*[»][«] 
-2048 



t><8 IKS 

sum=S 2 F'[v][u] 



F"[t>][«]>2047 
-2048^F"[v][m]^2047 
F"[i;][w]<-2048 
(14) 

(15) 



F[v][w]=F'[y][«] : m = 7*»o v=7 ft|»< 

-^-^T© «, w (16) 
F'[7][7] sum : ^gfc 

F'[7][7] - 1 F'[7][7] : *f JS^ 



F[7][7] = 



fF'L7ji7j-i * LHl'J • -srsxi 
.W'[7][7] + l F'[7][7] : «0[J 



: flgfc 

(17) 

^3-««©«r##*"t*s*£-k#b£"*"* uvy 

• 7*o y ^ ft(D&&?-iWgi(D%mM<D *> t. F"[0][0], 
F"[0][4], F"[4][0] ±5 J: F"[4][4] D4l©M 
© 5 t> 2 <H£l Jh**#*T\ F"[0][0]±F"[0][4] 
±F"[4][0]±F"[4][4] ;&* 8m + 4(w it M. $fc) t # 
0, JSi.yKMtS IDCT iij^ffi/[y][x] *« 
(m+1/2) f&ZmS 

2ffl©«»(09jU;TF''[l][3] k F"[3][l]) 

8m+4 (mliSft)t^D, 2b & x.yKtt-r* 
IDCT iijftffi /[?][*] A? (m + 1/2) t Sr^B" 
MPEG-1 © IDCT ^^t^A*. "T ^"C ©# 

flF-f-fbU MPEG-KDiX-ryf^Itli 
700~3000 mU&<0~7v 7?tiX"77 Lfc 
A*, l~20<@©Jg^i&£^*:k^-5f£'^ 



3. iIi£^*^>^£^S*H§-fb 

'3.1 -f > h^V^O^Dy^ DCflHSc(CS*-r*Jai: 

a 

-f > h7?^o/D y ^ iCtSttfi^yvJ CO DC 

i&m l , ^mmm *m&&fi&<t-r * . 

(1) DC^-Sfl 

DC^-Wtt, y * © DCflSftC-pv* T Y, 

Cr, Cb ^-tLmftac, @8Cf$ii57?D/o 
y ^©T'o y ^W#-fbHHC(Se-3fc 1 y ^ HU© 

t5. 

- X * y 7°-? ?D^Dy? 

y-tyMttt. pc««cJi-?-fbi!iflE*t&je-rs^*7 

* — intra dc precision Ct»£v>^ 4 IC^T-ffi k £e 
S. 

( 2 ) DC ^WHSUS VLC 

Dc^sa»aEtt. *-r*©^**(try "-y- 

>fX" (dct dc size) k b-CRr^^-ftb. ^W«2S 
^•©^©©ffiti^-^-Sdct dc size ©EI^S?^ (dct 
dc differential) Tft^t-r * . S7CDC ^FfllWSE© 

S* s 255 ©*§-£% X dct dc size (i8fi9, dct 
dc differential 8 f y h T^-fr 2. . 

m. 7 DC StfffiOlM X (dct dc size) KfctT 6 rT^^F-^- 





dct dc size 


VLC 
(luminance) 


VLC 
(chrominance) 


0 


0 


100 


00 


1 


1 


00 


. 01 


2-3 


2 


01 


. 10 


4-7 


3 


101 


110 


8-15 


4 


110 


1110 


16-31 


5 


1110 


1111 0 


32-63 


6 


1111 0 


1111 10 


64-127 


-7 


1111 10 


1111 110 


127-255 


8 


1111 110 


1111 1110 


256-511 


9 


1111 1110 


1111 1111 0 


512-1023 


10 


1111 1111 0 


1111 1111 10 


1024-2047 


11 


1111 1111 1 


1111 1111 11 



ft SI □ MPEG 
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3,2 -**U^<0««(c*fr*ftS 

fc**«»(IeveI)®-5 7**«Ei: Lfc 2 ^tc rT^R 

( I ) Sift* * — > if 
tt. t 0 ^^^TOriS^nr#g^^^^^^ alternate 

alternate scan ** 0 © » ^, * * * > jg ^ {4 
MPEG-1 tm— XtHb*{*Jitvir***» m alter- 
nate scan ** 1 ©»&tt, ^ 

M). 

(2) 2^tEVLC 

run fc level ©~*T fc»r*fflF^ti, *©»JfcK=iE 
LJT#:© 3ffl^©^V^©#4§-£ 

(a) iisr©*^ 

Jt«tt»£*#©KUrun, level ^ 7f ^ Lt 

MPEG-2 fc*t>T tt . tf* + JUffi-pSje 
■«MEJfir»*:7jrf— ^ intra vie format i$ 0 ©i#^, £ 
■tt^>h7V^D7Dy^#A tti MPEG-1 fc 
ra-©«F«*^i fi6tl#S3WB intra vie 

format *>o-f > h ^ v ^ o ^ o y ? ©*§-£- 

run *y J: level ©ffia* 15 JJtT©«fflK: o 

* * 4fl*ica^ t4,rv>5. 

( b ) ' Escape 

J*«Wffia««©ffit,>run. level ©^ze^LT 
»i. Escaped (6 \fy h ) * <fc r>* run (6 e'y h)»ciR 
S. MPEG-1 Kl^^Ttt, level ©|ftW«^ 127 

level * 8 If y h «TBJ£«flF*-fc L 128 
255 *T©«£>tt 16 t> hftTB£*»#ftt 
4 . MPEG-2 fc # ^ttt, level ©&*HB £ j; r 
«KI 12 h> h5T@£fifif^bt5. 

MPEG-1 fctt^Ttt. level ©*ft*fffi** 255 £jg 
**fi^*ff 4^^ftLtt^©-c, level ttf ^ 
^ 255(-255)Kr^7>rs^s©K:^L MPEG-2 
K*t,>Ttt, *±L»S1-^ T ©level(tt*f«^ 
• 2047 ST) i^LTS§^ftt^ 
( c ) End of Block (EOB) 
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level 



« 8(a) run, level S Hra*«F^ OW ^ ft 

(intra vie format=0) (run£l5, level S15) 



15 



14 



13 



12 



11 



10 



14 



14 



14 



14 



13 



17 



16 



16 



16 



16 



13 



13 



13 



11 



16 



16 



16 



14 



14 



13 



11 



MPEG 2 : 24(escape(6) + run(6) + level (12)) 
MPEG 1 : 20(escape(6)+run(6)+Ievel(8)) 



14 



13 



11 



14 



13 



13 



11 



14 



11 



17 



13 



13 



13 



14 



14 



10 



17 



11 



17 



17 



12 13 



17 



11 



14 



17 



11 



15 
run 



level 



*8(b) run. -level fcj#r*»nc*»l»©»^ 

(intra vie formats) (run^lS, levels 15) 



15 



14 



13 



12 



11 



10 



9 17 



16 



16 



16 



16 



16 



16 



16 



14 



14 



24 (escape (6) +run(6) + level (12)) 



14i 



11 



14 



13 



13 



14 



10 



17 



13 



13 


13 


14 


14 


17 


17 


! 17 


17 


17 


8 


8 


8 


8 


9 


9 


9 


10 


10 


7 


8 


9 


10 


11 


12 


13 


14 


15 



run 
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3-2-5 u - bum t/<v7T'mm 



I45 3lgOtf^f + (I, P. B tf 9 f- 
t5fc», #— ©2S«/"fy 7 7ti»Ltl?{b 

mpeg er*w-9-Vb^©*-rstt*i***iR^*> 
tit^rs*^. MPEG e-r^i-^-^-fb^^c^-r 

( 1 ) tr * * ^ :r«K:$6£:8re****«ie#** 
Ben**. 

(2) I, P f^^^cDS-^-fb-/^ Xf±. dtt^# 

: 3Mb>''fXtte«L«rv». Lft4«oT, "T^T 
© tf ? + S JKWbX =£•*>/— fc T 

Cflr^-f, £©j£*%J*L;te*»fb**!&5Si:«e 

^gBTtt, iii6©jS*#*LTMPEG-20 
TM5 10) -caSffl&^fc^S:Siia-ri. ##5£tt. j5 

MPEG-1 © SM tJt«iLTi«JjffiiK=&^ 
££-?-£*>©-?& -5. 



7*2. *Jj:tfajS«rtt%%*LfciifSJi^b*fT-5x 

1.1 ^T-'y^l 

it'rMt, **3fe tf*^ GOP A ■?* 

/i^-fb £ ft X ^ * v » tr 9 + C ** L T SO 0 S T <=> ft 
5 hgi? fcSKUTEfl-ra. £©ge#£GOP 

*©IS. WT© 2o©{EJ£*JSt»T#£:?f-*'v© 



(a) + fcEF^brSIKfcM^S 3 ?*^*-? 

-fbx — a/ 3 - f t m^M^rs. t ©at a , mwt^ik 

tCT, #tr**-+*flF#*bL;fc«, + ^ 

^(global complexity measure) <£• (18) «£ DIE$r 
t5. £©✓<?> — *c J; D#©e ^^-^ S-^-^fb-*- 

Xr=s,Of, ^,=SpQp, ^r 6 =5 6 Q 6 (is) 
Z. Z. T 5#, Sp, 5 6 f± e -* ft^tmcD5&£.ft^ e 
b fi , O., C»p, ©6 tt b' ^ f - * n^tmcD^^A^it X 

bit rate [bits/sec] ^ffl^T (19)~(21)5£T^£ iT- 

AT f = 160 X bit rate/115 (19) 
X P =60x bit rate/115 (20) 
X 6 =42 x bit rate/115 (21) 
(b) I f^f-^ ©S^-fb^^ — K=£-S^ t 

L/c P. B tf^^-VOfi^bX-Jr— yUn— KCDit^ 
AJ,. if* (22) SG)|ii)fc«t«c5 , « »c 

i=G,=1.0, ^6 = 1.4 (22) 
_L!3© 2 -0©{g^J; 9, GOP4«©£-lf^^*K:fcf 
■TiWm^'y Hd,, r P , 7**) }i(23)~(25)^-e^-r 



Ti = max 



bit rate/ (8 X picture rate) 



(23) 



>=maxf 



7? 



AftAp 

bit rate/ (8 X picture rate) 



(24) 



7^, = max 



R 



at , NpKtXp ' 



K % □ MPEG 
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bit rate/ (8 x picture rate) 



(25) 



P, B tffmD&tllT&Z. 

©tf**-*©$s±-f ansfcHfce**-*© 
f * -v ess-* 5f7Hii, Tfc^gp^ft; t° 

SWCj&S k 4SI??1*#* L-C , *©ffifcTIR* 

?*--Y&tt1*1t-r&ttK.. GOPf*3©7fc?3F-5§-'fbb 0 ;??- 

m-rz. 

R = R-S i .e. b (26) 
*fc GOP ©*«3© £?5F-f§"ft-r ^» f±, 

(27) J: K) R ttm-TZ. 

R= bit rate xAT/picture rate + R (27) 

g#j-c© r (Dwmma otts. 

1.2 *TvZ?2-- 

Xf*y/2T(i, y:7•l•rj£«><&:f^;te#t???- 
+C*^-rs*IC>M^Tl^y 7*,, T 6 ) k|£|gt©#& 
'±fif*l*-S«*5fc«). «-tf^f- + ^-f Steffi 
licRje Lfc 3.«H©<RSa^'« v7r ©Sl^t k K . 
fi^-fbx^ — F^?d/d y ^#fit©7^ — 

5®/ < y 7 r © £W» * (28) ~ (30) ioTSftS. 



d}=dV+Bj-i 



T.U-D 
MB cnt 



* * U + ^ J -' MB cnt 



c//=rf0 6 + £,_.- 



7U/-1) 
MB cnt 



(28) 
(29) 
(30) 



d0\ dO", dO" \t&1&M'<-y 7 r ©*0JWi5Wa, 
tth??*- + ©$fcSg*»e»;#B©-*'*n7*ay ? it© 
^4h'y H, MB cnt it 1 b" ? -r ft©^ ? 07*0 



(Am <f*f fl «.»", A« en«*) fi . ft ax |S| — <o\?.9 

*©W»Mi (rfO', </0 p , dQ") tLtfflv^tlS. 

-/U3-K*(31)^CJ: DfrH-r-5. 

Q,=^ (31) 

? 7°(om^m m *pm-t 5 ^ ? * - ^ -c * d . 

(32)^T-#Jt6ixS. 

r=2x bit rate/picture rate (32) 
JSfJS, ^-^r>-X©ftDJ^iJ^-5iS^-fy 7 tWIUHI 
fcfc(33)StT^*.6ft*.. 

rf0'=10xr/31. dO fi =K P dQ', dQ"=K b dO i 

(33) 

1.3 X-x--y7*3 

Xf y/3tii, Xt?7"2 T^ftfcftrtrS-^-fbx 

TJ: 0«B*»< JI-f<bL. #fb©Jt«fi9BSE*K:<t»i|6 
tf!©^*t^SI5^-r «t 0 m. < Mrffcr 5J:5C, ? 
D7'o -7 ? rt©T^x b*x -r c J; oT^-fb^-a-T 

WmM*m^, 7 u~ DCT^-^-fb^— KCijy^ 
4 f@©-7*o •yfhy'i ~;v K DCT ^F^-fb^e— K K:& 
^5 4<@©7*Oy^ fc©^-ft8-|@©7*0 y ^©jSjilffi 
*ffll«>T(34)~(36)aT^Jl.6il5. 

(34) 



actj = l+ min (var sblk) 

S6M-1.8 

var sblk==-^r*t(P k - P) 2 

— 1 . 64 
P ~~E~T 2 Pk 



(35) 



(36) 



(34)5^K*J^T*/jNfii=£-a?5©tt, -r^a7*oy 
^ W ©— SPrt? »t T *> ¥SSP^-© « & fii^^b * 

(37)5^tCl X V , -^©ffi*? 0.5~2 ©fgH* 
t ZjEMitT ?f-fff-( Nact,- * . 



Nactj= 2Xact +avg act 
act,-+2xavg act 



(37) 



avg act HMffiKLti&rib b° ^ f - -v T*© act,- ©¥*& 

^l^^tt^^lSb^fi^-fb^. -J r — — K mquant, 
lixf 7/2 T» n./ift^-fbx ^ — ,u r? — K 0,.^ 
a6*£(38)5£T-£*_<5>:h.*. 
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mquant.,= <?, x Nact, : (38) " 

1.4 mmmm 

/; - y f x > y ^ C X 7 / 3 T avg act *»T«fl 

• ^irciaBj-r-s vbv K.M-t z>m?n3ki ! ¥*ms.-r 

2. VBV 

VBV (Video Buffering Verifier) «. xya-^i±| 

cft-t zftm&ftfc £ o X . f y h X h U - A CJtt 
3 $lM££i^?- * *> ©T £> 3 . 
VBV©Sfi*J«. & < ^TIiDt T^WC: J; cTt*>y 

© r =j - ^©ns^s*; zmm-f -s ©-c « & v> . 
VBV J±. jut©^^© *> t x-mft? zzt* 

• x^ 3 -/i VBV te^r£*c:|13^LTWtfrr£ . 

2.1 VBV IZft-t&T 1 — ?Xt> 

S#J, VBV ttffili/- KCBR) 7-*- ;?©.£• C fcf "T 

*. RTSSv— h (VBR)f- ^ C*tLT t> VBV c i 

^•7^-^ vbv delay (Dffl(:ir3T*?n5 . 
( 1 ) vbv delay a* OxFFFF T&v^-g- 
# tf ^ f- -v © vbv delay **, f ^ T ft :*: fit 
OxFFFF X-t£^1$g-&, vbv delay fi#tf ? f- © pic- 
ture start code ri* VBV ■>•?<;/ 7 7 CAi $ ;iaT*> <MS 
*TO^rW«r^LTv»4 . ,!©*§£-, VBV 

K-tt-rzy'-ftDXtji'— v it, tf**-*r-*4na 

VBV/n--v 7 7 CA^J^nS w- h #(«)(b/s) it (39) 



B 


Sequence & GOP bits 




/ 


/(n) l(n 


+ 1) / 


1 1 1 1 1 




1 1 ' | ' 
r(«) 





r(n + l) 

El 16 VBV s<y y 7 £Wao^b(CBR. vbv delay 
4= OxFFFF) 



/?(n)='A*/(t(M)-K* + l) + /(M + l)-/(»)) 

(39) 

£ £ T, rf»*tt«#gOtVf t'Kl^ti picture 
start code <DW&& <=> (»+l)SIOt7ft C^-T 
£ picture start code £ •C©??-^- It , r(») w # g © 
tf;7 l^Ml^X ixtz;*=7 vbv delay © 

fit, r( w) te w # @ © t: ^ ^- -\r -5 7* — ^ A 5 VBV 

7 r «t Of&%mt>ftZfi%MX*}!b S. mM^ — h 
(CBR)r-^ cStfbrti. /?(«) « « Ki^f- Je© 

in i6. c vBv^<y y 7 &ms.<Dmt*7si-r . wm 

5KIBC*JV>Ti5W*f±*T* 9 . ^#0© picture start 
code <DX jj&$&& * — 7 vbv delay (D%%W& 

-C#f^-T--v©^-9-i: VBVA7 7 7 ©**SE*lK8K-r 
•2.. 

( 2 ) vbv delay OxFFFF ©*§•£ 
^- tf ^ © vbv delay tf-f^X MJzM OxFFFF 
©*§•£•, VBV 2> (DX^J \s— h lit , VBV 

v y 7 © iS^a-cftjfe ^ n. vbv a- 7 7 7cs§ 

■V31Rft1BkKLi3\,*-C VBVa*7 7 r iflttf 

(Dm^rt VBVA'y 7r©«fegE*«fiR-rS. 
2.2 VBV/\*-y7 7C*}-r^^IiE' 

(1) #t°^^-^©®-§-Bf ^iJi/^T, e^^-^-T-*— 

^* VBV-"f y 7 7 a>£ I8B# Kift^i&s it stn;: 

VBVm'7 7 7 W^On-LTliS: >5r 

(2) t^f tf-^J VBVA 7 77*^KBti: 
ffi & flfc'o fcSSfeC ii ^7 £ VBV <y 7 7 © T > 



# Hk □ MPEG 
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fyv-izMLrit, low delayT 

«-fFLT»r»S*- KT* 5 (3-2-8 £#£D'. 



3-2-6 *>t- 



• x>r— ^tT'J^^offit^: 
MPEG-2 k: fi . xy-7t*ytn nf if n 2, 

y - A £-g|5#lft C^-Sf-r S^tKioTSNR (Signal 
to Noise Ratio), gpgHMfeft. B€FM£|o|<DffHfegfr 

ti <=> ©tWROfaafUffl 1 1 R: <fc TW-t-fbS*^ 

• X>7— 7tTUf-f t^P^7"f ^ 
MPEG-2 TS^ftT^S A 4 y/o 7r-f ^JJl 
± © SNR/^M/High /D7 7-f;Hi, x ^ - 7 h* 

SNR 77^1/ 
^fb^ffi : SNRX7--7 ey 7M 

X -7- — 7 TOUT" O 7 7 /f;|/ 
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f^-fbf^ : SNU — tr !)f-f 

High 7°o ~7 7 4 >V 
ft-sS-fh^m : SNR x -jr — ^ h* y -t 4 , 35Kx 
-■7 try r 
feStttfii : SNR ^^- 7 f;7^ t 3&f« 

-hie L rt: 7° o 7 r -T ;u iz ±j w- 5 ^-5§-fb^?S k * <D 
«&E©ffiNffl»cBBLT. JJ4Tcift9i-r* . 

1. SNRX'7--77^7P7 7'f;i/ 

1-1 EtJ&icSffl:^ 

SNRxr-77";l'7'n77-f;Wi, ^xg-T -5 SNR 

7;i/m7-s/ 3 >t^7«tg 

^ey^-f ^Jifflb^ii, j|g 

1.2 SNRX^-7t''j7"-rCD^-ft^>i 
SNRX7- 7 t''Jr^±, HSft«*(iiTH 

DCT^)©fe B /l^-fb^l|ilt--5. «*«»'Sr^^ 
i:LTtt, -i-X fc ^4ili®(aipi:^5ffiSNR)$- 

s^sflt^w^ffiTicgcejiiift-cisyaju. ^ 
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